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ABSTRACT

A commander exercises operational art to achieve strategic goals through his

design, organization, and conduct of campaigns. In designing and organizing a
campaign, a commander uses movement to provide his forces with the ad-
vantages needed to win battles and exploit the opportunities provided by these

victories. A key aspect of operational art is the movement of air power so
fighter/attack aircraft can fly enough effective sorties when and where they are
needed to help win a campaign. T The movement of air power depends on the
availability and operability of air bases which, in turn, is largely determined by
aircraft runway requirements. A review of World War II, Korea, and Southeast
Asia shows how important air base availability and operability has been to the

effectiveness of fighter/attack aircraft. This same review also shows how
increasing aircraft runway requirements have made ensuring .1'r base
availability and operability more difficult. Looking to the futurethe threat pos-d
by the Soviets promises to make air base tvailability and operability even more
important to success. To make it easier to provide air bases, aircraft runway
requirements must be reduced by focusing on the landing phase. Runway
required for landing can be reduced by quickly stopping an aircraft after it lands
or by slowing the aircraft before it lands. V/STOL technology offers a particu-
larly effective way of reducing runway requirements because it enables an
aircraft to be stopped prior to landing. The value of aircraft using V/STOL
technology can best be appreciated if evaluations of aircraft performance apply
a campaign rather than a tactical perspective.
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Operational Art and Aircraft
Runway Requirements

A COMMANDER exercises operational ments for fighter/attack aircraft.
art to achieve strategic goals through When aircralt have very demanding

his design. organization, and conduct runway requirements (length, width,

of campaigns and major operations.1  hardness, and smoothness), it is likely

In designing and organizing a cam- that fewer suitable air basc3 will be
paign, a commnander uses movement to available in a theater. If the number of
provide his forces with the advantages air bases available is small, their im-
(prie, hforcesnitthe advantage) portance to a campaign is likely to
(surprise, concentration, and position) grow, making them more lucrative tar-
that will give them the best opportunity gets and increasing their operability
to win engagements and battles. problems.
Likewise, in conducting a campaign, a Of course, availability and
commander continues to use move- operability problems created by
ment in order to exploit the oppor- aircraft runway requirements are not
tunities provided by the outcome of the only ones afflicting an air base
individual engagements and battles. during a campaign. Aircraft main-

While it may not always be fully tenance. the supply of fuel and muni-
appreciated, the exercise of opera- tions, and command and control can
iunal art Is not confined to the move- also create serious difficulties. These

ment of ground and naval forces. problems, however, should often be
Operational art also involves the use of easier to solve. To tindersiand why
air bases to move air power so this is so, we need only compare what
aircraft-- especially fighter/attack is needed to solve the latter problems
aircraft-can fly enough effective sor- to the large number of people and ima-
ties when and where they are needed mense quantities of equipment, con-
to help win a campaign. By examining struction material, and transportation
the importance of air bases to the ex- resources that are required to build a
ercise of operational art, this article runway (let alone taxiway and ranip
will show why aircraft runway require- space) for our current fighter/attack
ments are the key to the availability aircraft. Unfortunately, an even more
and operability of air bases during a important reason is likely to be ap-
campaign. It will also show why we parent only during a campaign, when
must choose between two different ap- we will be able to see clearly the value
proaches for reducing aircraft runway of time required to build or repair run-
requirements. A choice is necessary if ways.
we want to make it easier for a com- When runways require great
mander fighting a campaign to use air amounts of resources and time to build
bases to move his fighter/attack or repair, not only are fewer suitable
aircraft. bases likely to be available but also

The availability and operability of air these bases will probably not be lo-
bases during a campaign is, to a large cated where the sorties they generate
extent, determined by runway require- can most effectively contribute to a
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campaign. This situation is especially are often vuntcrable and difficult to
true if the campaign involves th - rapid produce and maintain.
movement of surface forces. The loca- If we have only a relatively small
tion of air bases is extremely important number of bases, most of which arebenumber thf bastanc betwee of basear
because the distance between a base located well to the rear, our campaign
and the enemy can influence the effec- (particularly its air aspects) is iikelV to
tiveness of a fighter/attack aircraft ( ibe predictable. Furl herinore. fewer
sortie in a variety of ways. If the dis- available bases often means that more

tance is great, it takes longer to fly a aicabl muse oncent at earh
aircraft nmst be concentrated at each

sortie, thereby reducing the number of location in order to generate a given
sorties that a given force structure can number ofsorties. Ifa campaign's sue-
fly. Distance also reduces the respon- cess depends on the sorties generated
siveness of sorties flown from a par- by just a few bases and if each base
ticular air base, which can be of critical contains a large number of assets
importance in a fluid battle. Respon- (aircraft, support facilities, ninwavs,
siveness can be increased by airborne taxiways, etc.), these bases will be
alert but at a cost of reducing the num- lucrative targets. It follows that an
ber of sorties flown. enemy would be more likely to attack

Airborne alert and/or the need to fly these bases. As an enemy increases
a great distance can also reduce an h4s effort to attack our air bases,
aircraft's tactical (airborne) perfor- operability problems will quickly inten-
mance. Both situations increase an sify. To appreciate how aircraft run-
aircraft's fuel requirements, which way requirements could affect air base
usually reduce the amount of muni- availability and operability in a future
tions it carries, its persistence when campaign, we need to begin by exarnin-
engaged in combat, and, quite possi- ing past campaigns.
bly, even the ability to exploit its max-
imum airspeed (due to the danger of
fuel exhaustion. Distance between a
base and the enemy is an especially World War I
important concern if the threat is such THE distances between air bases (or
that our aircrews must fly at low al-
titudes and high airspeeds where fuel locations suitable for air bases) and the

consumption Is greatest. location of enemy forces explain why

Air refueling (depending on the loca- air base availability and operability

tion nf the refueling track in relation to were so important in planning. or-

the target) is one way we can reduce ganizing, and conducting our cam-

some of the tactical handicaps caused paigns in the Pacific theater during

by the distance between a base and a World War 11. Solving the problem of
target. But air refueling increases the air base availability by either seizing an
complexity of command and control air base or a location where one could
and makes employment more predict- be quickly constructed was usually
able, especially when used frequently. one of the first objectives in a cam-
In addition, tanker aircraft require paign, as we can see in our decision to

3bases with considerable ramp space invade Guadalcanal. Once we pos-
and long runways. While it is possible sessed the air base on Guadalcanal. its
to design an aircraft whose tactical continued operability-despite
performance remains adequate after contnue operidespite
flying a long distance, the cost of this Japanese air, land, and naval at-
approach can be high. Such a design tacks-proved to be a major factor in
may call for larger, heavier, and more our eventual success in that cam-
complex and expensive aircraft, which paign.
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Air bases also plaved alu iiporiult ()ur ',b(illt eflorl to seie Sic',role. in determining which aircrail we re providehs sti[I ill(ore c\'idetc l the' ill)-

most eflective. Early in the war in I he portalit rtle of air basc" su(ccsstlt
Pacific. the distances between ou~r caiipai44n. As in N, il Afri(,,a. we

bases and the eneniy made tlc lojg- chos{, site's t)ralllpalibiois IlId 's ill
range P-38 Lightning a very popular Sicily so our lor'ces ('011 Id capt tire I),scs
aircraft with Gen George C. Ken.ev, pickly. relore we invaded, however.
Gen Douglas MacArthur's air coin- it was necessarv to (apture the bases
mander.4 Unfortunately, compared to on the islanlds of PantClleria alid L-Inl-
most single-engine aircraft oft he time. pedusa. We needed these bases be-
the P-38 was much larger. more expen- cause single-engine lighters operating
sive, and more difficult to produce I out of North Africa (lid not have the
quickly in large numbers. range to provide effective support For

The relatively limited range of our i our landings in Sicily and because
fighters helped make air bases an im- bases on Malta could not support the
portant factor in our Northwest African required number of aircraft. To help
campaign. Gen Henry H. Anold noted make the landin gs a success, we also

that during the initial landings, "The used our bombers to make heavy air
precious few airfields were not targets attacks on German bases in Sicily,
for our bombs but immediate objec- Sardinia, and Italy. By reducing Ger-
tives on the ground [for our invading man air base operability, these attacks
ground forces]. Until they were seriously hindered the ability of enemy
secured, our planes would not be able fighters to interfere with the invasion."
to operate."" Later, after we lost the Sinilar basing considerations con-
race of Tunisia, wet weather turned the tinued to dominate our plans for land-
runways on most of our bases into ings in Italy and Northern France.
quagmires. Our nearest all-weather Recognizing that the Germans could
base-at B6ne, Algeria-was some 120 be withholding fighters to oppose the
miles from the fighting. Moreover, as invasion of Normandy. we attacked all
Maj Gen James 11. Doolittle noted, the German air bases within a 150-mile
lack of suitable bases within radius of Caen. Our objective was to
reasonable range of the enemy meant force the Germans to operate from
he could employ at one time only about bases that were as far from Normandy
a third of the 600 aircraft at his dis- as were our bases in England. "
posal. 6 In con t rast, the Germans had Although we had an extremely large
two all-weather air bases only 20 to 25 number of fighter-bombers based in
miles from the fighting.7 This basing England. our commanders knew that
advantage of the Germans does much the distance to Normandy from
to explain our poor perfonnance in the English )ases would severely limit the
air during this phase of the campaign. effectiveness of these aircraft. Draw-
The air base advantages in this cam- ing on their experience in previous

paign were not all on the German side. campaigns, the leadership of the Ninth
hoVever. British bases on Malta, Air Force made invasion plans based
despite intense German air attacks, on ihe idea that "to a tacti(al air force
played a key role in the abilityofAilied mobility on the ground is what
air power to interdict Axis lines of com- flexibility is in the air. Fundamental to
munication across the Mediterranean. the mobility of a tactical air force is t he
The effectiveness of this Malta-based provision of airfields where, when, and
air power in ii.iing the amount of of types required by the tactical com-
supplies that reached North Africa niani,, CdU idnio.L ,:'e lenents
contributed significantly to the defeat most effectively to carry out their
of the Axis at El Alamein and later in respective tasks.' To this end thev
Tunisia." organized, trained, and equipped
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probability of foreign object drmage. '  modern fighkrs can accelerate on
Looking to the year 2000, the corn- takeoff much more quickly than they
mander of the Soriel a'r ibcce (VVS), call decelerate when landing. ' 2

Marsial of Aviation Aleksandr A-Ircrafi velocity is anothe--r reason

Yeflmov, also emphasized that opera- hiat runway requirements for landing

licnsof theVVS should r-t be affected are more demanding than those for

by runway damage. He stated iliat takeoff. A pilot begins a takeoff at zero
velocity, yet if he is landing an aircraft'much attention is beiiig given to lk h -SEge eapoce h
like the F- 15 Eagle, t.c approaches I fe

developing short take-off and ,ertical runway alt approximately 135 knots.:"
!anding aircraft capable of operating This Jifference in velocity leads to a
from damaged airstrips. " 30 The ability number of problems, especially if a
of Soviet aircraft to use gravel runways pilot is attempting to land in darkness,
means Soviet engineers should be able during periods of poo visibility, or on
to quickly build ruinways close to the a damaged runway. First, high ap-
ground battle and raoidly re'-air any proach speeds during laIiding make it

damage to these runways. Thi3 far more difficult for a p'!"I to find the

capability could he especially impor- ronway. High speed also makes it vital

tant if we were involved in a war with for a pilot to learn the rijmway's condi-

the Soviets in Southwest Asia where tio-i (damaged, wet, or icy) before land-
rag. Kht.ving the' exact localion of

there are relatively few suitable air ing. Ki
bases.3, runway damage is important becausea pilot must determine where it is safe

to touch down. Even this inlormation
may not be enough becaue the refc,-

Reducing Runway ences a tilot normally uses when land-

Requiiements ing are likely to make it very difficult to
"overfly" a dlamaged port ion ofthe run-

To help counter this gr,ving Soviet way. especially at nighi or in poor

threat, we nmist improve our air base visibmilty.

availability aid operability. lt the past High speed, espcially when corn-

is any guide. ani effective way of doing bined with the ellh':' of winds, makes

this wouild be to reduce the runway it more difficult I' r a pilot to line up

requireviients; of our fighter/attack with the runway for landing than for

aircralt. Sho-'ld we take this ap- takeoff. High speed also makes it more

proaci, we rimust devote most oi our difficult f'Or a )ilot to touch down a,

att ent ion to reducing landing-distance close as possible to the beginning of the

requirements. This emphasis is usable runway, let rFone do this at the
necessary because technological ad- ideaI airspeed. (In contrast, it is easN

vances-especially bigher-thrust en- tc make sure a takeoff begins precisewy

gines- -that have significantly reduced at the end of the usable runway.) The

takeoff rolls have not had much effect relationship between airspeed and dif-

on reducing the runway specifications ficulties in landing becomes even more

(length. width, strength, and smooth- apparent when we realize that the oc-

ness) needed by our fighter/attack currence of accidents tor iand-based

aircraft to recover at a base. aircraft increases by ihe square of the

Differences between a fighter's ac- approach speed.:" l)uring a future
celeration during takeoff and its war--espect-Ally one with the Soviets-
deceleration when landing help ex- aircraft losses resulting from ac'idents
plain why runway availability is more during high-speed landings have the
critical for landings than takeoffs. Due potential of becoming a much more
to their high thrust-to-weight engines, seru us factor than they have been in
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tl' past The us(- (A 'etelSutch as t le clft"icu It it's involved in findin g a
10Wv-alt 1111 ( nav'igaion 101 liid targeting ru ir~kav, learn1ing AtS conidit ion, ac-
inf'rare1 syst eni fo ih IMR) crtl iing tip) tile approach, or

add(s to thei prolem because it in- ensuring that an aircralt lands as
creases thle probability halt we will he slowly as possible at a desired point onl

at Ienit ju moe ln~li~s n (lrkus(fie rtinway. Attempting to solve the
I wet leu.Jniflv t I last problem by mnakinig iniflared -car-
fi( rriagirial cr" land0igs imiposes asinificanlt

siai si/c () mir h )i( truc tulre an(1 weig11t penalty, requ int s t ronger,
our hiniitrd- produict ion capacity make smloother runwav surfaces, and

115105 dilcII))ltr81C ass~s i 011 prevetts using thle flare to reduce
laxo(liiig ac"idelits kliati wc. (0111(1 ill touchdown speed." Im~provemienits in

past . usfighter/at tack aircrafl wlit-l brakes
(_.omiipo iding th ese )i-obiecnis is 'lhe have sC) tar been insufficient io shorten,

possibility t hat lilly accidents ti a stopp ing (list anc 11 sigii atly

fuituire war wvill be du!e to focil exhaus- Moreover, brakes are even less effective
tiofl or "( atILl 'llit is; Pilots al1- whenl weather redluces a runways coef--
ready Ia; iguedl by thle -stress of ( onbat jficient of friction. Ifigh-drag dlevices
are more likely to be attenipt ug te land like drag chutes calli help; however.
ii ider m~arginal condit ions to avoid I hex' are dIangerous to use inl high
hiel exhaustion. in peace, we call crosswindls and are less efft'ct lye when
avoidl tliese dlangers Cl vqiirg that anl aircraft -like the V-1I5-lands at a
pill is are well rested'(. aliowimig landings relatively modest airspeed.:

onlyv ill favorable weather cond'i on:s at Arrest ing gear is anothler way t o st op
suit able fields, and by' requiring a con- it landing aircraft in a short distance.
ser-vat ive fu el reserve. Unf ,ortunately, but there is an obvious risk if thle gear
Ihese lileasures are unlikely to be is not functional or if anl aircralt fails,
sat isfact orx' in war because they would to engage and is unable to take off and
serlioulsly iriterftere wit h otirahbiitY to fityagi.Eeni'th.eg'eeti
large numiibers of effective sorties agin Evence iite rggeie1t1

sucssful1, it canl take at least two
niariinat cond~itionls when air power mniutes to reset thle gear. niaking thle
nilay be needed mlost. runway unavailable-if only briefly-

for miore takeoffs or landings. If several
aircraft iittempting to land are inl

Reducing Runway danger of running out of fuel or it"
Requirements for Landing aircrafft must be scrambled inimiedi-

lIT ately, this delay could cause serious
WVE should be able to decrease the prob~lems ""
dangers iiss0cia1 ed with landing and. Thrust reversers provide still
more imiport ant, increase air base another way of'reducing runway land-
ava~lability and operabilihx by reducinig ing requirements. Unfortunately,
the runway landing requirenients of these devices are expensive, add as
our: fighter/at tack aircraft. However, mituch as 850 pounds to aircrall weight.
to rceliwie thlese requiiremnrt s we niu st and introdluce maintenance problems.

chos etwex to(hffrntme ioC Iheyc canl also lead to an engine's in-Ones btetwe two diul re t od gest tuig loose ground material (likely to
Oi( ehdinvolves qicklyv iopping b ~eeto aae uwy n

1!e aircralft aj en it tdiichfu' (*Ior. Vle b rsn nadaae uwv n
miay degrade ali aircral"I s directional

othr fcuss ol rduingan ircaft*s stability during a landing roll .
speed he/oin'i it lIIOS. The other niethod is to reduce an

At temtin g to (poic klv sto0 p all aircraft's speed )ef'Ore it touches dowvn.
aircraft after it Lii lls prcf-l1its a 1111111- (Onc way to 0o (1this is byV increasing (lie
1)er of problemis. It does, little to redu ~ce lift of lich wings in order to reduce the
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aircrafl's stall speed. Lift can be in- I Tihe adva lit agcs oI' ve(c'lorc('d hrilt
creased by varying the sweep of an are not confined to landins, 11'a rim-
aircralt's wings or by increasing the way is used only 16r Lakeofls, sortie-
caImlber of its wings Ithrough I li isc of gtCl(' 1f ion lit (',"i, ;iii'1 0 ' ( ( iv, t 5

leading-edge devices and flaps. Unfor are imiprov'ed becausc 1 1os a Lo " ,l
tunately, botl ol these )rocedu-es are su1bject to delays v;aiiscd( b)v It
conlplex and add to an aircraft's weight recoveries. .lii a iiui Iwav ulV I(l-
and cost. Worse, because thiese proce- takeoifs als( h ias lie atlv; It

dures depend on wind -over-the-wit ig eliritl ating aiIIV &ingilgr- (d ,1 a Li l)iiiL
to provide lifl, their ability to reduce aircraft collidingwit , tt iii i

landing speed is limited-principally possibilit y that he'oinlcs iIon' liklY
because lift varies as the souare of when corlllnllllra-. tistll.<  u visibianv
airspeed. [;or example, even the highly are poor. Used oni i'keoll. \v'ctodI
modified short takeoff and landin.g thrust c, shorten tak,. ol oilHs to be -
(STOL) and STOL maneuvering tech- tween 500 and 1,500 feet (,!t wnlndtig
iolo y demonstrator (SMI'I)) F-15 is on1 gross weight) evetll a1 vet lleil t1uod I
expected to have a lital-approach of l.aitt'h is possil)hcI" (Altthotuglh vcr
speed of approximately 119 knots- Iical takeoff limits Ile ati t of htel
only 16 knots slower than all tn- and nut nitimlis aui air rat!l ('a triis. this
modiilied F- 15.2 capabihtv would be par iwi il, 1v tsltul

Another way to reduce speed is by in two sitnhat olos: Il ts" nit to

using jet thrust rather than aero- b
dynamics to provide lif. The AV-S1 an attack and (2) repositiotiir.ig airl-1t1I

that landed away lrt-ou the base. per-
farrer hi demonst rates the advanitage haps because t lie hasc was miiidr at-

of- this method because its design al tack or because they were low (il f-tel.)
lows a pilot to use vectored thrust to i
stop and sustain the aircraft rWhil( it is ve ethrust agcrafl dna al-
still iti the air. Consequently. a pilot have better raiiLec/paload clllrac-
flying a AV-8B can land the aircraflt teristics than comparably sized (,oil-

livig a AV8B an lnd he ircaft ventional aircraft becatsc I lie weialfz
vertically with an approach speed of handicap caise bVa large t i el reeirv
zero knots forward velocity." coudice iae lr fe il in

A vertical landing capability could m inged t Wel used il
prodcaces a number of important ad-thst

prodcesander o lan f - cat improve ann aircra l's gililv aiii
vantages. nodrdeceleration capability. Iirther il-

ample, a pilot needs a surface only a
little larger than the aircraft proviig its issiONtprtlhatiee..
Moreover, this surface can be fairly soft )espite t heose advantages.
arid rough. and it does not matter lighter/altackaircraft 'apable of'usinr
whet her it is wet or icy. 1 By making a vectored thrust to make vertical land-
wide variety of surfaces (such as ingscurrently have a number of limita-
taxiwavs, roads, and even parking lots) t ions. Designs gcnerally are For
suitabie for landings, vectored thrust relatively small aircraft like lhe AV-SB.

greatly reduces the probability that a which is comparable in siue io Ihe
pilot will need to divert because a run- F- 16. Consideratlions of weiiht and
way is unavailable. In war. this center ot' gravity are ver,, impilortant
capability could mean that far l-ewer and can constrain airc-aIt design.
aircraf't would be lost due to either fuel Another probleili of (esigii invoulves
exhaustion or landing accidents. Per- providing etiotigh air to the eligiti at
lats just as important, landing veil i- Ion airspeeds ;m iii hoiver. Ft r tiis

cally has the potenttal to reduce or re;.son. the AV-81 has large iitalkes
even eliminate most of the safety II!:at create a large sig iature ani
problems caused bv high velocity pi-oduce (rag. which limis its ninaxi-
during approach and touchdown.' miUll airspeed. )ue tt ti iiicreased
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thrust requirements, vertical-landing, campaign perspective means that a
vectored-thrust aircraft will be in- simulation's validity as an assessment
capable of supersonic airspeeds until tool depends on whether it can show
a satisfactory plenum-chamber-bum- how air base availability and
irg engine is available. For attack operability influence an aircraft's tac-
aircraft, however, the lack of super- tical (airborne) performance. Simi-
sonic airspeed is not a serious defi-
ciency because they cannot afford the larly, if an exercise is to be valid, air
fuel consumption demanded by super- base availability and operability can no
sonic speed--especially when carrying longer be taken for granted. To be
air-to-surface munitions and operat- reliable assessment tools, both sinmula-
ing at low altitudes. tions and exercises must pay special

attention to the availability of en-
gineers, construction equipment,
transportation. and building materials

Conclusions in a theater These factors will affect
our ability to quickly build or repair the

CLEARLY. we must reduce the run- number and type of runways required
way requirements of our fighter/attack by a specific type of aircraft. Nor can
aircraft so we can enhance a these simulations and exercises be
commander's ability to exercise opera- considered valid if they ignore how the
tional art by using air bases to movd distance between a base and the
his air power. To determine whici1 -4 l enemy affects the contribution to a
proach is best for reducing a particuiar -ampaign made by aircraft at that base
aircraft's runway requirements, we (number of sorties flown, responsive-
must use a campaign perspective ness, amount of munitions delivered,
when assessing the potential combat persistence in combat, and ability to
contribution or value of that aircraft. exploit the maximuni airspeed). Both
A campaign perspective is necessary tools must also have the sensitivity to
because this is the only way we can see assess the effect of this distance on the
the truly immense influence that air possibility of aircraft being lost due to
bases (and runways) have on a landing accidents or fuel exhaustion.
fighter/attack aircraft's actual combat Finally, simulations and exercises
capability. Consequently, we must must be able to evaluate how simul-
reexamine the tools (such as simula- taneous runway closings at several
tions and exercises) we use to evaluate bases--even if only for a few hours-af-
a current or proposed fighter/attack fect the remaining bases in the theater,
aircraft's performance to see how well especially their ability to generate and
these tools apply a campaign perspec- recover sorties and their vulnerability
tive. if at all. For example, applying a to enemy attack.
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release. A penetrating look at the present US Air Force approach to air interdiction
in NATO, its flaws, and its weaknesses. An alternate approach, the use of the family
of air scatterable mines (FASCM) integrated with the intelligent maneuver of NATO
land forces for an air interdiction campaign is presented along with a look at the
problems to be overcome before the US Air Force could effectively use FASCM for air
interdiction. (AU-ARI-CP-87-2)

* 'he Swords of Armageddon: A Discussion of the Strategic Mystique." Maj G. E.
Myers, USAF. Public release. This discussion attempts to dispel the continuing
mystique linking strategic bombardment with nuclear holocaust. It addresses the
relevance of individual strategic actions to large, small, nuclear, and nonnuclear
wars and of our bombers and intercontinental missiles as viable force options in a
variety of scenarios. (AU-ARI-CP-87-1)

& "Rolling Thunder 1965: Anatomy of a Failure." Col Dennis M. Drew, USAF.
Public release. Illustrates how US air power was not prepared for the conflict iii

Vietnam because of its emphasis on strategic bombardment and how the war's
outcome may not have been any different even if the military had been allowed to
carry out its desired intensive bombing campaign. (AU-ARI-CP-86-3)

* "Policy and Strategy Foundations for Low-Intensity Warfare." Jerome W.
Klingaman. Public release. Addresses the need for establishing a policy framework
on the internal dynamics of revolution to serve as a fc. rv2.tio-. for developing defense
strategies, doctrines, and force structures for this type warfare. (This paper was
originally presented on 21 June 1986 to an international forum on Low-Intensity
Warfare in Paris, France.) (AU-ARI-CP-86-2)

e "Nuclear Winter: Asymmetrical Problems and Unilateral Solutions." Lt Col Fred
J. Reule, USAF. Public release. Through analysis of the asymmetries of nuclear
winter, this study uncovers the nature of the problem we face and why joint efforts
to solve it are in the best interests of both superpowers. (AU-ARI-CP-86- 1)

e "Study War Once More: Teaching Vietnam at Air University." Maj Suzanne
Budd Gehri, USAF. Public release. A penetrating look at how Air University's
professional officer schools teach the lessons from the Vietnam War and a com-
parison of their approach to those employed by civilian institutions of higher
learning. (AU-ARI-CP-85-7)

* "Project Control: Creative Strategic Thinking at Air University." Lt Col David J.
Dean, USAF. Public release. A unique review of a little-known strategic research
project conducted at Air University during the early 1950s. (AU-ARI-CP-85-6)
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* "A Possible Fallback Counteroffensive Option In a European War." Zi Richard
B. Remnek. Public release. A new look at the European situation and a new proposal
for countering a pussible Soviet attack. (AU-ARI-CP-85-5)

* "Some Observations on Islamic Revolution." Dr Lewis B. Ware. Public release.
A knowledgeable look at Islamic fundamentalist revolutions, their roots, and their
implications. (AU-ARI-CP-85-4)

* "Military Art and the American Tradition: The Vietnam Paradox Revisited." Lt
Col Dennis M. Drew, USAF. Public release. Brief examination of the American
strategy in Vietnam and traditional American military views about the art of warfare.
(AU-ARI-CP-85-3)

9 "Marlborough's Ghost: Eighteenth-Century Warfare in the Nuclear Age." Lt Col
Dennis M. Drew, USAF. Public release. An essay examining the similarities between
limited warfare in the eighteenth century and the age of nuclear weapons. (AU-ARI-
CP-85-2)

e "Air Power in Small Wars: The British Air Control Experience." Lt Col David J.
Dean, USAF. Public release. A brief examination of the concept of "air control" as
practiced by the RAF in the Middle East between the two world wars. (AU-ARI-CP-
85-1)
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